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Antl-AUwroKlsroclc and Aatl-lhroabotlc Agnit and tht Um Thmof 

INTROOUCnON AND lACKGROUND TO THE INVENTION 
This Invention relates to a phannaeeutieal agant for the prevention or 
treatment of any of the fonowing conditions in mammals: atherosclerosis, 
thrombosis, unwanted high levels of free radleals, unwanted long fibrin dot 
lysis times, unwanted fibrin clot characteristics, unwanted 1^ levels of 
free fatty acids and obesity and the use thereof. 

It is generally icnown that atheroseleresis is primerlly causisd by increased 
levels of eholastsrol In human bdngs and that thrombosis is caused by the 
polymeiisation of fibrin to fbrni flbiin clots. 

Low density lipoprotein cholesterol (LDL-C), occurring in relathrdy hl^ 
concentrations, is particularly responsible for an tncraaae In cardiovascular 
disease, especially when the LDl-C is oxidised by free radicals such as lipid 
peroxides. Although It is has bsen reported that dietary fibre can modify 
Hpld metebdlsm In man, no effects of fibre, fibre components or metiAolltes 
thereof on lipid peroxidation have been reported. 

It is funher known that fermentable non*Btarch polysaccarldes such as 
pectin, are fermented in the colon of e mammal to short chain fatty adds 
or derivatives thereof, such ss scetete. propionete end butyrate. The 
butyrate is absorbed by the colon cells while the propionate and aeetete 
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move to the liver. The propionate is retained in the liver while the acetate 
is distributed throughout the cells and plasma of the mammal. 

OBJECT OF THE INVENTION 

It is an object of the present invention, to provide a novel phermaceutical 
agent for the prevention or treatment of any of the following conditions in 
mammals: atherosclerosis, thrombosis, unwanted high .levels of free 
radicals, unwanted long fibrin c(ot lysis times, unwanted fibrin clot 
characteristicSp unwanted high levels of free fatty acids and obesity and the 
use thereof. 

SUMMARY OF THE INVENTION 

According to the invention a pharmaceutical agent for the prevention or 
— lFeatment-i)tdny-^(-the-following>conditions-in-mammals:-^^ 

thrombosis, unwanted high levels of free radicals, unwanted long fibrin clot 
lysis times, unwanted fibrin dot characteristics, unwanted high levels of 
free fatty acids and obesity, is provided which comprises a short chain fatty 
acid, or a pharmaceutically acceptable salt, derivative or precursor thereof, 
in a pharmaceutically acceptable protective coating which is resistant to 
digestion and solution in the stomach and small intestine of a mammal, but 
digestible or soluble in the colon of a mammal. 



wo 99/11154 



PCr/EP97/D4>7^ 



Preferably the pharmaceutically acceptable salt of the short chain fatty acid 
is the calcium salt thereof. 

Preferably the short chain fatty acid comprises acetic acid. 

The protective coating may comprise a natural or synthetic resin such as 
shellac. 

The pharmaceutical agent preferably comprises calcium acetate in the form 
of a capsule, tablet or pill coated with such a resin. 

Preferably the agent comprises between 0, 1 grams and 1 00,0 grams of the 
acetate. 

According to another aspect of the invention a method for the treatment or 
prevention of any one or more of said conditions in a mammal includes the 
step of administering to the colon of a mammal an agent comprising a short 
chain fatty acid or a pharmaceutically acceptable salt, derivative or 
precursor thereof. 

Preferably the agent is administered to the colon, via the digestive treck of 
the mammal. 
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According to another aspect of the invention there is provided the use of 
an agent comprising a short chain fatty acid or a pharmaceuticaliy 
acceptable salt, derivative or precursor thereof in a method for the 
treatinent or prevention of any one or mora of said conditions in mammals. 

According to another aspect of the invention there is provided the use of 
an agent comprising a short chain fatty acid or a phamiaceutically 
acceptable salt, derivative or precursor thereof, in the manufacture of a 
medicament for use in a method for the" treatment or prevention of any one 
or more of seid conditions in mammals. 

Further according to the Invention, the aforesaid method includes the step 
of administering the agem orally in the form of a capsule, pill or tablet 
_coatedjvti^ 

in the stomach and small intestine of a mammal, but soluble or digestible 
in the colon of said manvnal. 

Still further according to the invention ttie pharmaceuticaliy acceptable salt 
is tite calcium salt of tiie short chain fatty add. 

Still furtt>er according to tite invention the short chain fatty acid is acetic ' 
acid. 
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Still' further according to the invention the protecthre coating comprises a 
natural or synthetic resin such as shellac. 

Applicant has found that the aforesaid clinical effects can be attained by 
administering the agent to a human being in an amount of betwaen 0,1 
gram and-1 00,0 gram at least once a day. 

SPEqPIC DESCRIPTION OF THE INVENTION 

The invention will now be described further by way of the following non- 
limiting examples. 



The codes used in the examples denote the following 
ApoA - APO-PROTEIN A 

j^poB.^ _ _ .AeQ:e8QIE.I.fcl_B 

BMI 



OBP 

FFA 

FFA/ALB 

HAEMATGCRIT 

HDL-C 

IR 

LDL-C 



BODY MASS INDEX « WEIQHT/ILENQTH)* 
DIASTOLIC BLOOD PRESSURE 
FREE FATTY ACIDS 

FREE FATTY ACID TO ALBUMIlil RATIO 

% PACKED CELLS IN BLOOD 

HIGH DENSITY UPOPROTEIN CHOLESTEROL 

INSULIN RESISTANCE . 

LOW DENSITY UPOPROTEIN CHOLESTEROL 
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LP(8) ~ LIPOPROTEIN (a) 

MPC ~ MACROMOLUCULAR PROTEIN COMPLEX ■ 

SBP - SYSTOUC BLOOD PRESSURE 

TBARM - THIOBARBITURIC REACTIVE SUBSTANCES OF 

MALONDEALDEHYDE 

TC ~ TOTAL CHOLESTEROL 

TQ - TRIGLYCERIDES 

TP - TOTAL PROTEIN 

HT - MASS LENGTH RATIO FROM TURBIDITY 
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EXAMPLE 1 

The respective effects of pectin and an acetate when.adironistered to the 
colon of a mammal were detennined during a first experiment The 
experiment wes conducted in the following two phases: 
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Twenty human males participated in the experimentation and these subjects 
were not on any medication for any chronic diseases at the time, and also 
had no history of cardiovascular disease. All the subjects were at the time 
following a relatively high fibre, low fat diet. During the first phase ten 
5 subjects consumed a total of 15 grains of pectin per day in four aliquots, 

while the other ten consumed a total of 15 grams of placebo (starch) per 
day in four aliquots. 

During the second phase, the first group consumed a total of 7,5 grams of 
10 calcium acetate per day in four aliquots and the second group consumed a 

total of 15 grams of pectin per day in four aliquots. The calcium acetate 
was administered in capsules which were coated with a protective coating 
comprising a resin known commercially as shellac. This protective coating 

is-resistant'tcrdige8tion*end-solutiorHFi-tiie-stomaGh-and-smalMr^^^ 

15 but not resistant to the enzymes of the organisms usually found in the 

colon, so that the calcium acetate was thus released in the colon. Details 
of the subjects are gh/en in Table 1 . 
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TABLE 1 : PERSONAL DETAILS OF SUBJECTS PARTICIPATINQ IN THE 
EXPERIMENTATION 
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VARIABLE 


*sAmlU\ m roAoC* A 


rUUxBO : raASE I 






ACEIA1E:FHASE2 


FECnN:FHA5E2 




SEX 


Male 


Male 




ACE 




, 410 




(yean) 




110.Z2 


10 


SBP 


IOC a 
129.9 


12S.0 




(lomBg} 


±9.7 


± 14 J 




DBP 


oU 


79.3 




(mmHg) 


±9.77 


tiai 




Acnvitylevd 




Medium 


15 


CanCovascuiai 








cveots 




NotaisHKy 




WEIGHT 


<9J0 


9L10 






. ilLSI. 


1 15.03 




BMI 


VJO 


29.70 






±199 


± 3.09 . 


20 


MEOICAHON 


nOuS 


None 
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Blood samples where taken from the subjects after each phase and a large 
number of variables where tested. The results of these tests are given in. 
Tables 2 to 5. 



Table 2 Meane and standard deviations of body weight 
and BMI changes 





** VBK88 X 1 


18 3 




racns 1 nACBBo 1 pbctzs 


jicn 


ATB 






BSD 




BSD 




BSD 




BSD 


BODT'NBXGBt 
(kg) 




89,10 

t U,52 


93,10 
i 15,03 


93,10 
i 15,54 


93,07 
t 15,54 


.91,55 
t 14.55 


88,16 
i 13,35 


83,04 
t 10,80 


mt 

()w/«nP) 


37*50 

± a,59 


37,40 

± 3r98 


39,70 
± 3>09 


39,50 
t 3,04 


39, 4S 

t 3.03 


39,33 

t 3,83 


3^8,90 
i 3,03 


35,(5 
t 3,43 
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The results of the above experiments will now be discussed briefly. 

BODY WBQHT AND BODY IMASS INDEX (BMI) CHANGES 
As is evident form Table 2, no significant changes in body weight or BMI 
were observed in any of the groups during phase 1. The acetate 
supplement (phase 2), however, caused a decrease (from 88, 1 6 ± 1 2.35 
kg to 83.09 1 10.80 kg) in body weight. Although this decrease may not 
be of statistteal significance, it can be clinteally significant in the cases of 
those subjects who lost weight. 

HAEIVI0RHE0L06ICAL AND HAEMOSTATIC VARIABLES 

As is evident from Table 3, pectin supplementation for both groups during 
both phases caused a significant decrease in the clot lysis time, 
"-Macromolucular-Protein-Gomplex-tMPOr-clot^brin^ontemf-Uaenioglobia 
(Hb), plasma viscosity, and a significant increase in fibrin clot compaction, 
mass length ratio from turbidity ii/T) and clot penmeability. 

Except, for a significant decrease in the plasma viscosity in the placebo 
group during phase 1 (from 1.80 ± 0.09 to 1.70 ± 0.07 cP), no other 
changes were observed in this group. 



- 14 - 



Best Available Copy 
wo99ni3S4 fctrmimtjs 

It is furthermore dear from Table 3 that acetate supplementation caused a 
significant decrease in Haematocrit (Ht), Hb, plasma viscosity, MPC, clot 
fibrin content and clot lysis time, while significant increases were measured 
in clot compaction and peaneability. Although the change In fibrinogen was 
not significant, it is worthy to note that acetate supplementation caused a 
11,2% decrease in the total plasma fibrinogen concentration of the group. 

UPID CHANGES 

As appears from Table 4, pectin supplementation caused dgnificant 
decreases In total cholesterol (TC), Low Density Lipoprotein Cholesterol 
(LDL-C), High Density Lipoprotein Cholesterol (HDL-C), and Apoprotein A 
(ApoA), Apoprotein B (ApoB), Lipoprotein (a) (Lp(a)), Tribarbituric Reactive 
Substances of Malondealdehyde (TBARM) and in hydrogen peroxide (H^O^) 
"doring-phase-lT-HDbenAfas^lgnificantiyHncreased-during-phas^^ 

It is also apparent that ApoA decreased substantially in the placebo group. 
A significant decrease in ApoB was also measured. No other changes were 
significant. 

It therefore appears that acetate supplementation caused a substantial 
decrease in TC, ApoA, ApoB, TG, and HjOj, while a significant increase in 
the %HOL-C was also evident. 
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METABOLIC VARIABLES 

As appears from Table 5, which reflects the mean (SO) changes in some 
metabolic variables of both groups during both phases, pectin 
supplementation caused a significant Increase in acetate levels and a 
significant decrease in Free Fatty Acid (FFA) levels and ratio of 
FFA/albumin. 

Except for a significant Increase In the ration of FFA/albumin, no other 
significant changes were found in the placebo group. 

it is also clear that acetate supplementation caused a substantial increase 
in acetate levels, and a significant decrease in FFA and ratio of 
FFA/albunvn. 

EXAMPLE 2 

The effect of the acetate on the fibrin clot stwcture was further detennined 
by in vitro studies and the results and a discussion thereof are given below. 
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ACETATE AND FIBRIN CLOT STRUCTURE 

The effect of different concentrations of acetate on fibrin clot structure 
properties (n^S each variable tested), i^ reflected in Table 6. 

Table 6 The effea of differs conccnnanom of aoBB on fibrin dot «ru^ 

I 
I 

properues (n-S for each variable tested) 



[Aceate] 
Ounol/L) 


PenoeabSiiy 
(X 10"cm») 


m 

(daltonsfcmxlOn) 




0 


90.(7 ±8.00 


1452 ±0.13 


75 


110.4 15.17» 


I7.4(±0JO* 


100 


US.0t6.Q3' 


I7J5±0.22' 








ISO 


■■6J.b±5.02* 


lfc»^^fc«* 





* iBffer nsmficamly from 0 finol/Lttast: (jpcCOS; Student t-tesi) 



It is evident from Table 6 that as the acetate concentration increased 
progressively from 0 /flTiol/L to 75, 100 and 150 /imolU, the permeability 
increased accordingly. Fibre thickness from turbidity Ot/T) increased 
significantly. The xlot lysis time decreased substantially, indicating 
enhanced fibrinolysis with progressive acetate concentrations. These 
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changes in network characteristics do not arise from altered fibrinogen 
conversion because fibrin content did not alter substantially in the 
concentration range of the acetate tested. These findings probably indicate 
that the fibrin in the presence of acetate shows increased lateral 
polymerization. Therefore a greater amount of fibrin is incorporated into 
the major networic and the cross linking in the networic is different to that 
of tiie control network. 
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The effect of different concentrations of acetate on clot fibrin content and 
sample viscosity (n »5 for each variable tested) Is reflected in Table 7 and 
the relation between fibrin network lysis and acetate concentrations la 
depicted in Figure 1. 



Table 7 The efiea of differem concemmioos of aceote on clot fibrin coDiem and 
sample viscosity {n^S for each variable tested) 





1 

[Acetate] 


Clot PBRI^Q 


Ly^time 




Otnud/L) 


W 


{V&lmxam) 




0 


liSiOios 


14L50iIS0 




73 




14025 1 123* 




100 


IJ7 iO.07 


U9.iS±1.66* 




ISO 


U9iO.OS 


123^iI02* 



* difer dgnificandy tm 0 fOoHL atjcai: ^< O.QS; Sodnt t*tfst) 
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Rgure 1: Lysis by sUeptokinase of fibrin networks developed with 
different concentrations acetate (n » 5 for each concentration 
tested) 




Time/Mnutes * 



e »--7« — WO--e--«o- - 

■ ■■ACroTCCTHCPfTOTlOH 



Referring to Table 7 and Figure 1 , the lysis rate of radioactive-labelled fibrin 
clots in the presence of different concentrations of acetate were quantified 
by measuring released 1^'^ in the medium over a detennined time period. It 
therefore appears that progressive acetate concentrations enhanced 



fibrinolysis. 
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Referring to Figure 2, the kinetics of networic growth were subsequently 
investigated by continuously recording changes in turbidity at 608 nm, 
during network development under identical experimental conditions. As 
depicted in Figure 2, progressive increase in acetate enhanced the entire 
kinetics. The lag phase became shorter, the increase in turbidity was faster 
and the equilibrium turbidity was proportionally increased. 

Hgure 2: Turbidity cun/e of fibrin formation in the presence of different 
acetate concentrations 




^0 -M- 7S Hi- 100 -e* ISO 
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ACETATE AND LIPID PEROXIDATION 

The effect of ecetate on peroxidation of blood Opids in vitro In =5 for each 
measurement) is reflected in Table 8 and the relationship between the 
inhibition of peroxidation and acetate concentretion is depicted in figure 3. 

5 



Tables llie efito of aasieoo penxidaiiootf blood lipids in Wtr»(h»^ 
each measurement 



10 



IS 



[Acetate] 


[Hydroperoxide] 


% Inhibition 


0>M) 


X 10* M 




COOnool/L 


8.41 iOJO 


0 


O.OS0DD0I/L 


4.4610.15* 


46.97 


O.IO1BID0I/L 


3.70 1 0.22* 


S6.01 


0.30niBol/L 


3.04 lOJ3* 


67.11 
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Figure 3: Theretetlonshlpbetweenlnhtoitionof peroxidationandacetate 
concentration in vhro 
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From Table 8 and Rgure 3 it appears that there exists a linear analogy 
between the extent of free radical inhibition end acetate concentration. A 
46.97. 56.01 , 67.1 1 and 73.1 2 % Inhibition of free radical formation was 
caused by 50 //M. miM, 200 //M and ZOOiM of acetate, respectively. 
AH these changes were significant (p <0.05). However, the graph of 
Figure 3 suggests that acetate does not inhibit peroxidation In full. From 
linear regression analysis, it seems that minium inhibition may cause a 
56.12 % decrease of peroxidation in vitro |r = .0.98; m « -0.836). The 
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results showed that pectin supplementation caused a 49 % decrease in 
free radical content which corresponds to an acetate concentration of 70 
fjM. if related to this in vitro study. This value is within physiological range. 
It is however, important to realize that the Cu'* concentration used to 
induce oxidation, is a drastic measurement, causing spuriously high rates 
of oxidation. 

NOVEL EFFECTS 

Pectin supplementation caused no substantial changes in plasma fibrinogen 
levels. However, significant differences were found in the characteristics of 
networks developed in plasma of the pectin group. Networks were more 
permeable and had lower tensile strength. Their fibrin content decreased 
markedly. A decrease in fibrin content partially explains some of the altered 
— n'etwoTk~chfaracteristics-dde--to--alteFed--fibi4n(ogen)--GonversioiwJb 
findings indicate that lateral polymerization was enhanced and a greater 
amount of fibrin was thus incorporated Into the major fibre network. The 
increased major network fibre diameter is reflected in the turbidimetric 
measurement as shown In Figure 2. Fibrin fibre thickness seems to be 
determined by kinetics of its growtii and differences in fibre diameter have 
been attributed to the kinetics of fibrln(ogenj breakdown and subsequently 
fibrin fibre assembly. It is known that mass-Iengtti ratio of fibrin fibre is 
determined by the rates of generation of the fibrin monomer and that of its 
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assembly Into fibrin fibre. When thrombin is added to fibrinogen, theflbrin 
monomer is generated according to the relative amounts of enzyme and 
substrate. 

Turbidimetric changes represented by the tag phase, phase of increasing 
turbidity and the equilibrium phase, collectively representthe breakdown of 
fibrinogen to fibrin monomer; the Initial aggregation of monomer to 
protofibrils; and tiw growtii of protofibrils to an opaque network. The tag 
phase corresponds to tiie time requlredfor the overall action of thrombin on 
fibrinogen until ti»e appearance of turbidlmatrically detectable fibrin and 
includes the enzymatic breakdown of fibrinogen and ti»e Initial aggregation 
to protofibrils. The fibrinogen solution forms a gel during tiie earty part of 
the second phase during which turbidity rises rapidly. The resulting 
nSH?iasiaWickWsT)-ffibwdecrea8es-theiotal-cDntooNeng*^ 



thus Increasing the permeability. Networks witi> fibres of increased 
thickness and permeability are less resistant to lysis. Increased clot 
compaction also denotes a decrease In die tensile strengti> of fibrin. 
Increase in permeability and decrease In tensile suengti^ indicates a smaller 
degree, of cross linkage of fibres witiiln tiie network. 

The changes In fibrin networic characteristic IpT and clot lysis time) were 
directiy associated vyith ti\e changes in plasma acetate levels. 
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Acetate supplementation did not cause a significant change in plasma 
fibrinogen levels, but a tendency of an 1 1.2 % decrease was observed in . 
this group. Significant differences were else found in the characteristics of 
fibrin networks developed in plesma. These results were also observed 
• with the results of the pectin group. Changes in clot structure properties 
were also associated with the changes in acetate levels. These results 
strongly suggest that the effect of pectin on clot structure characteristics 
were mediated by acetate. 

Progressive amounts of acetate were used in vitro to investigate the 
possibility that aqetate may directly be cesponsible for changes of fibrin clot 
structure characteristics in vivo, and rule out the effect of other possible 
changes that occun^ed in the plasma medium. The results indicated that 
— acetate-directly-influence^ibrin^lot-stFUCture-propertiesjatb^^ — 
as during pectin and acetate supplementation. Increasing amounts of 
acetate caused significant changes in the clot characteristics. 

Although if Is known that dietary fibre can modify lipid metabolism in man. 
no effects of fibre or fibre components or metabolites on lipid peroxidation 
have previously been reported. During the experiments, pectin 
supplementation caused a significant decrease of 49% in the hydrogen 
peroxide content of blood lipids. This effect was concomitant with a 
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POSSIBLE MKHANISMS 

The results showed that both acetate and pectin in vivo induce alterations 
in network characteristics. However, pectin and acetate in vNo also 
showed significant effects on some other metabolic veriables. Plasma Is an 
5 aqueous mixture of proteins, lipids, carbohydrates, amino acids, salts and 

other substances. A change in any of these constituents of plasma would 
directly be reflected in the charecteristics of fibrin networks. It would 
therefore seem that acetate and pectln can modify network characteristics 
by a combination of its effect on metabolism (modulating mechanism), 
10 possible direct effects (steric exclusion, etc.), end altered fibrin conversion 

(kinetic mechanism)* 

The mechanism underlying these differences is not clear at present, but in 
theinvestigation~with-artiliciaily-added-aGetate4he-reagents-w^ 

15 only a few minutes before developing the network. The changes induced 

are thus from a direct effect of acstate on fibrin. Therefore it appears that 
in the presence of acetate added in this fashion, the networks developed 
simulated changes observed in network characteristics of bbth acetate and 
pectin supplemented subject plasma. This indicates that acetate may 

20 directly be responsible for partial changes in fibrin network characteristics. 
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decrease In total cholesterol. The change in lipid peroxides was directly 
associated with the change in TC and acetate levels. 

AcetKe supplementation caused a significant decrease in the free radical 
5 content of blood lipids. This effect was concomitant with a decrease in 

total cholesterol. The change in free radical concentration was directly 
associated with the change in TC and acetate levels. 

The direct effect of acetate on lipid peroxidation was performed in vitro to 
10 rule out the effect of significant decreases in TC as reported for the acetate 

and pectin intervention results. The results showed that progressive 
amounts of acetate h vitro decreases the susceptibility of lipoproteins 
against free radical attack. 



15 A clinically significant, but statistically insignificant decrease in body weight 

of 5.07 kg of the acetate supplemented subject group was observed. It was 
previously showed that acetate inhibits food intake in sheep. The acetete 
effect can therefore possibly be ascribed to be through direct mechanisms 
and a decrease in food intake. No weight reduction were measured in tfie 

20 pectin supplemented subject group. The weight loss with acetate 

supplementation probably contributed to the lowering of TC and TG. 
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The physiochemical nature of acetate defines the behaviour of this acid in 
livmg organisms. Molecules (such as acetate) of compounds contain O-H 
groups are attracted to each other by intermolecutar force caused by the 
difference in the electronegativity of oxygen end hydrogen atoms. This 
gives acetate the ability to fonn hydrogen bonds between 0-H, H-F, H*Ct 
and H-N. Hydrogen bonding is the key factor detennining the 
characteristics of acetate in solution. There are two types of hydrogen 
bonding, intramolecular and intermolecular. Intenpolecular bonding may be 
a linic to the effects of acetate on fibrin clot structure In vitro and !n vivo. 
Fibrinogen is a very large molecule with an array of different bonds. It is 
not impossible for acetate: to form hydrogen bonds with the fibrinogen 
molecule, having both 0-H and H-N groups. This may have steric effects 
on the fibrinogen molecule, causing a change in fibrinogen*thrombtn 
— :rmwl3^ctlon77wh^ch^nflrtll-con8equentfy^ead-t^ 
This should lead to alterations in fibrin clot structure. 

Both pectin and acetate decreases peroxidation of blood lipids in vivo. 
Excluding acetate, no other measured variable could explain this anti- 
oxidativa effect of pectin and acetate in viva. The underlying mechanism 
is not clear. From the in vitro results it seems that acetate Inhibits lipid 
peroxidation directly. This indicates that pectin fermentation produces 
substances (ecetate) with anti-oxidant properties. This may be direct 
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evidence that acetate protects against lipid peroxidation by Inhibiting the 
release of free radicalSi rather than protecting the blood lipids against them. 

It will be appreciated that short chain fatty acids, such as acetic acid, or 
pharmaceuticaily acceptable salts, derivatives or precursors thereof, in a 
phanmaceutically acceptable protective coating which is resistant to 
digestion and solution in the stomach and small intestines of a mammal, but 
soluble and digestible in ti)e colon pf such mammal, could ba used as a 
pharmaceutical agent for tlie prevention or treatment of any of the followirig 
conditions in mammals: atherosclerosis, tiirombosls, unwanted high levels 
of free radicals, unwanted long fibrin clot lysis times, unwanted fibrin clot 
characteristics, unwanted high levels of free fatty acids and obesity and the 
use thereof. It will be appreciated furtiier that such short chain fatty acids 
— gan"fonherl}eTJsedin'inetfiods-for-the^eatroen^ 
or more of said conditions in mammals. 

It wilt be apprecieted still furtiier that there are no doubt a large number of 
venations in detail possible with the invention as hereinbefore described 
without departing from tiie scope and/or spirit of the appended claims. 
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CLAIMS 

. 1 / A pharmaceutical agent for the prevention or treatment of any of the. 
following conditions in mammals: atherosclerosis, thrombosis, 
unwanted high levels of free radicals, unwanted long fibrin clot lysis 
times, unwanted fibrin clot characteristics, unwanted high levels of 
free fatty acids and obesity, comprising a short chain fatty acid, or 
a pharmaceutically acceptable salt, derivative'or precursor thereof, 
in a pharmaeeuticany acceptable protective coating which is resistant 
to digestion and solution in the stomach and small intestine of a 
mammal, but digestible or soluble in the colon of a mammaK 

2. A pharmaceutical agent according to claim 1 wherein the 
pharmaceuticaliy-acceptable salt of-the-short-chaiivlatty-acid-is-the- 

calcium salt thereof. 

3. A phamiaceutical agent according to claim 1 or claim 2 wherein the 
short chain fatty acid comprises acetic acid. 

4. . A pharmaceutical agent according to any one of the preceding claims 

wherein the protective coating comprises a natural or synthetic resin 
such as shellac. 
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5. A pharmaceutical agent according to claim 4 which comprises 
calcium acetate in the form of a capsule, tablet or pill coated with 
such a resin. 

6. A pharmaceutical agent according to claim 5 which comprises 
between OJ grams and lOOiO grams of the acetate. 

7. A pharmaceutical agent substantially as herein described and 
exempfified. 

8. A method for the treatment or prevention of any one or more of the 
following conditions in mammals: atherosclerosiSr thrombosis, 
unwanted high levels of free radicals, unwanted long fibrin clot lysis 

— times,>unwanted4ibnn.clotxbaracteristlcs,-un.wanted-higbJevels-oi. 
free fatty acids and obesity, including the step of administering to the 
colon of a mammal an agent comprising a short chain fatty acid or 
a phanmaceutically acceptable salt, derivative or precursor thereof. 

9. A method according to claim 8 Wherein the agent is administered to 
the colon, via the digestive track of the mammal. 
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10. A method according to claim 8 or claim 9 wherein the 
pharmaceuticaliy acceptable salt is the calcium salt of the short chain * 
fatty acid. 

11. A method according to any one of claims 8 to 1 0 wherein the short 
chain fatty acid is acetic acid, 

12. A method according to any one of claims 8 to- 1 1 wherein the agent 
is administered in a pharmaceuticaliy acceptable protective coating 
which is resistant to digestion and solution in the stomach and small 
intestine of a mammal, but digestible or soluble in the colon of a 
mammal 

— 1-3: — iflrmBthod^accordingto-anronrofxIalmrS-tortZ-whereinrt^^^ 

is administered to a human being in an amount of between 0, 1 gram 
and 100|0 gram at least once a day. 

1 4. A method for the treatment or prevention of conditions in mammals 
substantially as herein described and exemplified. 
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15. Use of an agent comprising a short chain fatty acid or a 
pharmaceutically acceptable salt, derivative or precursor thereof, in 
d phanfnaceutically acceptable protective coating which is resistant 
to digestion and solution in the stomach and small Intestine of a 
mammair but digestible or soluble in the colon of a mammal, in a 
method for the treatment or prevention of any one or more of the 
following conditions in mammals: atherosclerosis, thrombosis, 
unwanted high levels of free radicals, unwanted long fibrin clot lysis 
tirrles, unwanted fibrin clot characteristics, unwanted high levels of 
free fatty acids and obesity* 

1 6* Use according to claim 1 5 of an agent wherein the pharmaceutically 
acceptable salt is the calcium salt of the short chain fatty acid. 



1 7. Use according to claim 1 5 or claim 1 6 of an agent wherein the short 
chain fatty acid is acetic acid. 

1 8. Use according to any one of claims 1 5 to 1 7 of an agent wherein the 
protective coating comprises a natural or synthetic resin such as 
shellac* 
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1 9. Use according to any one of clalire 1 5 to 1 8 of an agent wherein the 
agent is administered to a human being in an amount of between 0, 1 
gram and 100,0 gram at least once a day. 

20. Use of an agent comprising a short chain fatty acid or a 

pharmaceutically acceptable salt, derivative or precursor thereof, in 

the manufacture of a medicament for use in a method for the 

treatment or prevention of any one or mora of the following 

conditions in mammals: atherosclerosis, thrombosis, unwanted high 

levels of free radicals, unwanted long fibrin clot lysis times, 

unwanted fibrin dot characteristics, unwanted high levels of free 

fatty acids and obesity, the medicament having a pharmaceutically 

acceptable protective coating which is resistant to digestion and 

^JutUM]jQ.the.^macb-aDd-SRialUntestine-4)f-a-m8mmalr-but- 
digestible or soluble in the colon of a rnammal. 

21 . Use according to claim 20 of an agent wherein the pharmaceutically 
acceptable salt is the cafcium salt of ttie short chain fatty acid. 

22. Use according to claim 20 or daim 21 of an agent wherein the short 
chain fatty acid is acetic acid. 
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23. Use according to any one of claims 20 to 22 of an agent wherein the 
protective coating comprises a natural or. synthetic resin such as 
shellac. 

24. Use of an agent comprising a short chain fatty acid or a 
pharmaceutically acceptable salt, derivative or precursor thereof 
substantially as herrin described and exemplified. 



